1 Transgenesis has been a mainstay of mouse genetics for over 30 years, providing numerous models of 2 human disease and critical genetic tools in widespread use today. Generated through the random 3 integration of DNA fragments into the host genome, transgenesis can lead to insertional mutagenesis if a 4 coding gene or essential element is disrupted, and there is evidence that larger scale structural variation 5 can accompany the integration. The insertion sites of only a tiny fraction of the thousands of transgenic 6 lines in existence have been discovered and reported due in part to limitations in the discovery tools.
INTRODUCTION
actual fusion sequence, but has a high failure rate owing to the multi-copy nature of most transgenes.
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More recently, high-throughput sequencing (HTS) has been employed to identify transgene insertion sites 24 (Dubose et al. 2013) , with improvements offered by the use of mate pair libraries (Srivastava et al. 2014 ). designed based on the initial results was required to identify a fusion read at either junction. Insertions 1 were found genome-wide on 17/19 autosomes, with 5 insertions each identified on chromosomes 1 and 2 2 ( Figure 1D ). Structural variations accompanying the insertion were identified for a majority of lines 3 (30/40), comprising 24 deletions and 6 duplications ( Figure 1E ). As some of the fusion contigs were 4 constructed using single reads, we used PCR and Sanger sequencing to verify fusion reads identified by 5 TLA. Overall, we identified and confirmed both fusion breakpoints for 19/40 transgenes, and a single 6 fusion breakpoint for an additional 21, demonstrating the efficiency of the TLA process in identifying the 7 precise insertion sites (Supplementary Table 1 2010)assay was used to confirm the loss of either the genes within the deletion (see below) or a region 10 close to the estimated insertion site (Supplemental Table 1 & 3). Remarkably, the transgene insertion 11 event in 20 of 40 lines either delete at least one exon of one or more genes (14) or insert into an intron 12 likely affecting its normal transcription (6). Overall, these data indicate a strong enrichment of transgene 13 insertion events in genic regions of the genome, placing these lines at high risk for confounding 14 phenotypes due to insertional mutagenesis.
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or disrupting between 1 and 5 mouse genes ( Figure 2B ), each with potential phenotypic consequences. In 20 addition, two genes are disrupted through duplication event that accompanied their respective insertion
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( Supplementary Table 1 ). Of the total 28 genes disrupted, 15 have a previously reported knockout (KO) Adcy2 exon 14, which lies outside of the deletion, has the expected two copies. WT copy number is arbitrarily set at 1, thus a value of 0.5 would indicate loss of one copy. E. LOA assays for 13 other genes/loci deletions identified in this study. Strains are indicated by Stock # above the gene symbol for each test. For strains 4191 and 4631, the complete loss of Immp2l and Cdh18, respectively, is consistent with the homozygous maintenance of these lines. 1 copy for all three genes, and in addition confirming the breakpoint between exons 14 and 15 in Adcy2 2 ( Figure 2F ). In addition to the frequent widespread (off-target) activity seen in this line (Heffner et al. 
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Given the common use of this line to analyze vascular development, the transgene itself could confound 6 analysis depending on the breeding scheme, highlighting the need for proper controls (i.e. Cre-only) in 7 studies using this transgene. Finally, we confirmed the deletion of an additional 13 genes ( Figure 2G, 8 Supplementary Table 1 ), including two (Immp2l and Cdh18) that appear null due to the maintenance of 9 the line as a homozygote. Interestingly, one line (PDGFB-APPSwind) showed insertion into the gene 10 Zbtb20, but a recent report clearly shows that despite the insertion of more than 10 copies of the transgene, 
